Electron microscopic detection of RNA sequences by non-radioactive in situ hybridization in the mollusk Lymnaea stagnalis.
The subcellular localization of mRNA sequences encoding neuropeptides in neuropeptidergic cells of the pond snail Lymnaea stagnalis was investigated at the electron microscopic (EM) level by non-radioactive in situ hybridization. Various classes of probes specific for 28S rRNA and for the ovulation hormone (caudodorsal cell hormone; CDCH) mRNA were labeled with biotin or digoxigenin and were detected after hybridization with gold-labeled antibodies. Hybridizations were performed on ultra-thin sections of both Lowicryl-embedded and frozen cerebral ganglia, and a comparison demonstrated that most intense hybridization signals with an acceptable preservation of morphology were obtained with ultra-thin cryosections. Addition of 0.1% glutaraldehyde to the formaldehyde fixative improved the morphology, but on Lowicryl sections this added fixative resulted in a decrease of label intensity. A variety of probes, including plasmids, PCR products, and oligonucleotides, were used and all provided good results, although the use of oligonucleotides on Lowicryl sections resulted in decreased gold labeling. The gold particles were found mainly associated with rough endoplasmic reticulum (RER) but were also observed in lysosomal structures. Finally, the in situ hybridization method presented in this study proved to be compatible with the immunocytochemical detection of the caudodorsal cell hormone, as demonstrated by double labeling experiments.